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© Electron beam-curable composition for release material and process for preparation of release 

material. 



© A release material of a good release property is prepared by shaping a resin composition comprising a 
thermoplastic polyolefin resin, a dimethylpolysiloxane and a functional compound. Irradiating the shaped 
composition with electron beams, and if desired, heat-treating the shaped composition. 
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ELECTRON BEAM-CURABLE COMPOSITION FOR RELEASE MATERIAL AND PROCESS FOR PREPARA- 
^ TldN OF RELEASE MATERIAL . , ^ 

BACKGROUND OF THE INVENTION ' r ^ . < . 


(1) Field Df the Invention i.- r - - v ; v ^ , - .-; : ; K t 

The present invention relates to an electron beam-curable composition for a release material and also to 
a process for preparing a release material from this composition. 

The release material obtained from the composition of the present invention gives a release property, 
for example, to a base surface of a sticker or seal or to a back surface of a wound packaging tape. 

70 "-' ■ ' •■ ■ '" '•' ■*** ■- .•^■- 

(2)'Desfcription of-the Related Art • '= ^ ■ ^--'i r- ■ r-^ ^^r'^-... ' 

in birder to impart a release property to the surface of a release paper used as the base of an adhesive 

75 tape of a sticker of seal or to the back surface of a Wound packaging adhesive tape- a rhfethod has been 
adopted in which an expensive reactive silicone is coated on the polyolefin-Iaminated base surface and a 
thermosetting treatment is carried out; / ■ / *r . : , 

However, an apparatus having a length of scores of meters is necessary for the stieps of coating the 
silicone and carrying but the heat' treatment. 'Furthermore, sirice'a isbiv'ent such as toluene is used at the 

20 step of coating the reactive silicone, large equipment cost and energy are ndceksary for recovering the 
solvent: As means^for eliminiating this disadvantage', a method may be considered in which the silicone is 
incorporated into a thermoplastic resin, whereby the large-scale step earn be omitted. This method, however, 
has problems in that the release property required for the release paper is not manifested, and the silicone 
bleeding to the surface rSigrates to the adhesive layer of a sticker or sea! to reduce the adhesive force of 

25 th^ adhesive layer.- ' • • ■ ' ■ - ■ ' '■ ^'^^ "^"^ - r ■-. -.■ 

As meahs for solving the abbve-mehtioned problem, amethod has been proposed in whiciit a radiation- 
curable reactive br-gahppolysiibxane is incorporated into a resin; the resulting cbmpositjon is shaped by the 
laminatipri or irifiation method and the shaped corn position is irradiated with . radioactive rays (see Japanese 
Unexamined Patesnt FJublicatibn No: 57-187221 and Japanese ' Unexamined Patent Publication No. 62- 

30 85930). Accordinjg to this method, however,' an e>qpensive organosiloxane containing a mercapto group, a 
vinyl group and the likie nriust be used, and if shaping is biarried out at a high "temperature; cluring the 
shaping step, the organopolysiloxane is reacted with a pblyolefin type thermoplastic resin as the matrix or 
mbiecules of the organopolysiloxane are reacted With each other; with the result that the organopolysiloxane 
is hardly caused to bleed to 4he surface of tfie shaped body and no substantial relbase property is 

35 manifested. ■■ ' ' ' ~^ v ::.* nb'u.:-^ n-x^ ■^ ■ •■. - • ■■■ • - 

We previousiy develbped a prbce^is for^^^^^^ W Vefease material ' by ^ ihcoi^poi-ating a dimethyl- 

polysiibxane in a pbly olefin type' ther^ the shaped 

composiboh with elec^n beSrrts Jseb; J patent Pubiication Na 63-248834 and 

Japanese Unexatmined Patent 'Publicatio However, this process has 'a p that the 

40 control of the release property is difficult ""and the Ibng-period' stability of the re (eks? property is not 

satisfactory.'- ■ \ \ '^'''^ ' '" ■ ' " ^ .^i * v. '.v- ■ 

SUMMARY OF THE INVENTION . V ^ ' ' - ; ' ^ ' ^ ' ' 

Under this background, we with a view to develop a cheap release 'material without any 

complicated step while solving the proBibms of the conyeritfonai techniques. As the result, it was found if a 
composition comprising a cheniii^^^^ difficult to cure when singly 

heated or irradiated with electron bedrrts." a pblyolefin type thermoplastic riesin and ^ polyfunctionai 
50 compound is shaped and the shaped conn pbsitiori is iiT^ electron beams, a stable release 

property can be'mianifested: ' ■ * ' ' ' ' - \"- - -'^ =- ^'-^ j 

It is therefore a primary bbject Of the present invehUpn to provtdje a resiri compbsition* valuable for a 
release material having an exceilerit release' property and dbe^ hbt degrad^ the adhesiveness of an 
adhesive, and a process for advantageously preparing this release material without using a large-scale 
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s 

apparatus. 

,;More specific.?, I ly, -in accordance with one aspect pf the .present s nvpntion. there is provided an electron 
beam-curable resin composition for a release material, which conn prises a thermoplastic polyolefin resiri, a 
dimethylpolysiloxane and a polyfunctional compound. 
5 In accordance with another aspect of the present invention, there is provided a process for the 

preparation of a release material, which conhprises shaping a resin composition comprising a thermoplastic 
polyolefin resin, a dimethylpolysiloxane and a polyfunctional compound, irradiating the shaped composition 
with electron beams, and if desired, heat-treating the shaped composition. 

At the shaping step of this process, the composition is generally shaped into a film of a laminated film 
10 with a paper layer or a layer of other material. 

DESCRIPTION OF THE PREFEBRED EMBODIME ' ... 

15 As the thermoplastic polyolefin resin used as the starting material of the composition of the present 
invention, there can be mentioned high-density polyethylene, medium-density polyethylene, low-density 
polyethylene, polypropylene, copolymers composed mainly of ethylene or propylene, ethylene/vinyl ester 
copolymers, ethylen©/a,/S-unsaturated carboxylic acid ester copolymers, and blends thereof. Among them, 
low-density polyethylene. , an- ethylene cof^olymer,. an^thylene/butepe copolymer and polybutene are 

20 preferred. The most preferred :tj>ermoplastic, pot.yolef in resin is a tjlend, of; low-density polyethylene and a 

rpono-olefin coppiyrn^.rubb^r... V, ;..r ; . . = ■ r- ^ i. 

The melt index (MI) or melt flow rate (MFR) of the thermoplastic pplyolefin resin is 0.01 to.;200 g/10 
min, preferably 1 ^tq 10p, g/TP min. especially, preferably 1 to 2O.g/20 min^ . ; • = 

Iri the blend, qt, low-density,, polyethylene . and the mono^olefin copplymer^ rubber, which is, rnost 

25 preferably used in .the present invention, as the lowrdensity polyethyle^ne. there can .b^ jU?ed high-pressure 
low-density poly ethylene, having a density of.p.EfSQ to Q.935 g/crh^;. linear jqw-density/: polyethylene or a 
blend thereof , which bas.MI of O.oi tO-20P g/^O mir|,^p/eferaW^^ to .100. g/ia.min rnqre preferably 1 to. 
20g/;l0-min. y/ v: ;,v' -.-. ; ■ 

As the mono-olefin copolymei^ -rubber, there qan be mentioned a rubber ,Qf; a .cppolymer of at least two 

30 ' mono-olefins having 2 to 1 5 carbon atoms and a rubber of a copolymer of at least two mono-olefins having 
2 tO; ,15, carbon atoms and a .polyene. For example, therq .can,^ be, mentioned ,an , ethylene/propylene 
copolymer rubber arid .an.^ethylene/prppylene/npn-conjugated d.i^ne. rubber .A^ dienef, 
there can be. mentioned .d(cyclopentadierie, . 1 .4-hexadtene, dicycloqptadiene arjd.,,ethylidene-norborneriel. 
These .morjq-olefin cppolymer rubbers cap .be ijsed alone , or in^thei fprrh of a n^vixture qf. twq or more thereof,. 

35 The Mqoney , viscosity . fyiLi +* of .the mono-olefin cppoiymer rubber ,at_ 100 *,C is 5 to ,300, preferably 20 
to 250. If the Mponey viscosity a^ lower thart 5, mixing is difficult, and , if th^.Mooney viscosity at 

100^5. is higherrthan . 300. the flq^^ • ; , , ~ • - ; • : . 

I - The mixing ratio between.: the Jpw^^ and J^he. rnono;qiefi rubber ;is such 

that, the content of th^,lpvv-<Jensity- po^^^^^ Is ^20 to 90% ^by -weight, preferably: 4p to 8Q% by weight. 

40 more preferably 50 to 70% by weight, and the content of the mono-olefin copolymer rubber is 80 to 10% 
by vyeight. preferably 60 .tq 20% by weight, rriqr^ preferably 50 tp 30% by weight If ^the^ content of the low- 
density, polyethylene is Ipwer. tha^ (h^ content qf the, ^ is higher 
than et0%^ by weight, the shapeabiji^y. is. degraded^ alth^ obtained. If the 
content of the . low-density' p>plyqthy lene is, higher, thari .90^0 \ by weight . and .the . con terit of . the monq-oief i n 

45 copolymer rubber is Ipvyer ttian 10% i?y^weig"hi 

The dimeithylpolysiloxarie to be ihcbrporated in the thermoplastic polyolefin resin is a dimethylpolysilox- 
ane having a terminal group -SiR^R^R^ (R\ and R^ independently stand for a member selected from a 
methyl group, a hydroxyl group and an alkoxy group having 1 to 3 carbon atoms. Dimethylpolysiloxanes 
having both terminals blocked with a trimethylsilyl or hydroxydimethylsilyl group are especially preferred. 

50 The kinetic viscosity (hereinafter referred to as "viscosity") at 25* C of the dimethylpolysiloxane is 50 to 
8 X. 10^ CS.. preferably 500 to 60.000 QS. If the viscosjty at 25*C 1^ lower thap 50, nnixjng with , the 
thermoplastic pioiyoleM resin i^ ^difficulf ancj^^^^a^^^ dose is 

necessary for manifesting/ a saitisfactory /eiea^ prbp^^ of the 

thehnnoplakic polyolefin resin as the matrix is red^^^^^ If, the /viscosity at 25' 0 

55 exceeds 8 x.iQ^ CS. it is.diffi^^ . 

The amount incorporated of the dimethyipolysiloxane is 0.1 to 30% by weight, prefe/abiy 1 to 15% by 
weight, rrjore preferably 2 to. §7o„ t)y ..weight based .op th^^ composition, if , the amount of the 

dimethylpqlysilox^ne is. smaller t^^ P.T^ t>y weight, no satisfactory release prqperty can be obtained. If 
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the amount of the dimethylpolysiloxane exceeds 30% by .weight, the shaping becomes .difficult and the cost 
increases.:. --r... l r v' -. , . ^: . .^Vl"'.!.!,"^,' 

. A compound having a plurality of functional groups which readily cause reaction under irradiation with 
electron beams, such as vinyl groups (incjusiye otallyi and acryloyi groups);7Tnethacryloyl groups and thiol 
5 groups (inclusive of mercapto groups) is used , as the polyfunctional compound to be incorporated into the 
thermoplastic polyolefin resin together with -the. dimethylpolysiloxane. 

, . As the compound having a plurality of vinyl groups, there ^can be mentioned divinylbenzene. and as the 
compound having a plurality of acryloyi groups., there can be mentioned -polyethylene glycol diacrylate. 
trimethylolpropane triacrylate. tetramethylolmethane tetraacry I ate, ethylene glycol diacry late, diethylene 

70 glycol diacryiate. triethylene glycol diacrylale. neopentyl glycol diacryiate, :l,3-butylene glycol diacrylate, 
r,6-hexanediol diacrylate. 1 ,4-butanediol, diacrylate, pentaerythritol triacrylate, pentaerythritol tetraacrylate, 
dipentaerythritol (monohydroxy)pentaacrylate and, dipentaerythritpl hexaacryjate. As the compound having a 
plurality of methacryloyi groups, there can be mentioned polyethylene glycol dimethacrylate, trimethylol- 
propane trimethacrylate, tetrarnethylolmethane tetramethacryjatej^ethylene glycol dinnethacrylate, diethylene 

75 glycol vdimethacrylate, triethylene glycol dimethacrylate,; neopentyl glycol dimetha^^ 1,3-butylene 
glycol dimethacryiate, 1 ,6-hexanediol dimethacrylate, 1 .4rbutanediol ..dimethaerylate, pentaerythritol 
trimethacrylate. ..pentaerythritol tetramethacryiate, dipentaerythritol (monphydroxy)pentamethacry late and 
dipentaerythritol hexamethacrylate. As the compound having a plurality of allyl, groups, there can be 
mentioned diallyl terephthalate, diallyl adipate, trialiyi cyanurate, , triallyl ispcyanui^ate, pentaerythritol triallyl 

20 ether, glycerol diallyl ether, trimethylolpropane diallyl ether, digiycerol diallyl etheri diglycerol triallyl ether, 
aliyi methacrylate, diallyl phthalate, diallyl maleate, diallyl isophthaiate, triallyl trinrieHitate, tetraallyl pyromel- 
litate. :ailyl glycol acrylate and ally! glycol methacrylate. As the^ compound, having a plurality of thiol groups 
(mercapto ;groups). there can be mentioned trimethylolpropane tris-3-mercaptopropionate, l,ll-un- 
decanedrthiol. 4^-ethylben2ene-l ,3-dithiol. 1 ,8-octanedithiol, 1 ,18-Gctadecane dithiol. 4,8-dithioundecane-1 ,1 1 - 

25 dtthioi, f . : dithiopentaerythritqi, 1 ,2-dimercapto-1 ^S-butanedipi. , 2.6-dimethy!oGtane-2,6-dithiol! 2.4- 
dimethylbenzene-i ,3-dithiol. 4,5-dimethylbenzene-1 ,3-dithipl. 1 ,1 0-decanedithioI, 1 ,1 2-dodecanedithiol. 2.5- 
toluenedithiol. 3,4-toluenedithiol, 1 ,6-hexanedithiol, 1 ,7rheptanedithipl, 1 .4-benzenedithipl, 1 ,2-ben2ene- 
dithiol, ethylene, glycol rdithioglycoiate. 1 .2,3-propanetrithioI, . 1 ;2.4-butanetrithiol, trimethylolpropane 
trithioglycolate. pentaerythritol . trithioglycolate, 1 ,3;5-ben2enetrithiol.: 2.4,6-mesitylenetrithiol, neopentane 

30 tetrathiol and pentaerythritol tetrakis(3-mercaptopropipnate): : ; Trimethylolpropane,, trimethacrylate. 
tetramethylolmethane tetramethacryiate. triallyl, cyanurate and triallyl, isocyanurate are preferred, and triallyl 
isocyanurate and trimethylolpropane triacrylate are especially preferred,.: These; polyfunctional compounds 
may bemused either alone qr in combination. ;. m ; . ; - 

: The amount :Of the: polyfunctional compound, is 0.01 to j 30% by weight, preferably s 0.5 to 1 5% by weight, 
35 more preferably 1 tq 5% -by weight based on the Tesin; composition.; Jf^the lampunt of the polyfunctional 
compound is smaller than 0.01% by weight, a. sufficient stability pf the release property, cannot be obtained. 
If the amount of the polyfunctional compound exceeds 30% by weight the shaping Js: difficult and the cost 
increases. ,r.y -i - r. ^. ^^^^^ . - r - 

"-An apparatus customarily, used for mixing and kneading synthetic: resins. can be used for mixing the 
^0 thermoplastic polyolefin resin with the. dimethylpolysiloxane .and-the polyfunctional, compound. For example, 
melt; mixing can be accomplished by a:Banbury mixer, a kneader, a: twin-screw vextruder., a single-screw 
extruder or a roll milLi. Especially, where a low viscosity is used, mixing is 

difficult by an; ordinary method. In this case.^a nrtethod js iadopted- in w^ is carried out by feeding 

the dimethylpolysiloxarie^iunder pressure into ^an .internr>edlate. .ppsitipn vPf a -cylinder of an^ extruder, or a 
method in which ti>e dimethylpolysiloxane is added little by ilittle. by: using a. Banbury mixer. n 

The above-mentioried resin composifcn i?: ordinarily shaped/u^^^ or a laminated iilm with a paper 

layer or:a layerof other materiab:; ' ^ j;- ri^.n:}\v ..-h - ;\ - ■■* ^ '. 

For the shaping of the resin composition, ; an appropriate : method is selected from an extrusion 
lamination method, an inflation method, a co-extrusion inflation method, a T-die method and. a multirply T- 
50 die method according to. the object and use; vro - - u l u. : .> . : / 

The resin composition surface of the so^sbaped film or laminated film is irradiated with 'electron beams, 
whereby a release surface is formed.;. . r ^ - , v 

? As theJaminated filnri a threerlayer, structure, comprising a .paper sheet a polyolefin and the resin 
composition o1 the present invention is often ; used because this structure is suitable for use as a release 
55 sheet. As another example of the laminated film, there can be mentioned a structure of polyamide. 
polycarbonate, polyolefin or -polyvinyl chJoride/pblyotefln/resin composition of the present invention, and a 
structure of polyester/polyolefin/resin composition of the present invention. A known adhesive or adhesive 
resin can be used for lamination of these material according to need. 
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For the electron beam treatment, a method can be adopted in which electron beams are emitted from 
an electron fc>eaVH^'i?rSaf^ti6n apparatus of the Cockcroft type; Cockcroft-Walton type. Van de Graaff type, 
insulated core transformer type, linear type, dynamitron type, high frequency type or electron curtain type, 
th^ iiYadi^tion dose can be changed within a broad rangis ^cc<5rding fo the properties of the material to be 

5 irradiated: The irradiation dose is generally r tb 30 Mrad.-^rici 'preW^^ the irradiation dose is 1' to 15 
Mrad. especially 3 to id Mrad.-lf the irrMation dose is srnalte'r than 1 Mrad, no desired effect is obtained, 
and if the irradiation dose exceeds 30 Mrad. the mechanical- prbjD^rties of the matrix poly'mesr are drastically 
dbgraded 'and the practical' utility iis lost. The* acceleration voltage i^ not particularly critical, but from the 
practical viewpoint, preferably the acceleratib 

10 ' An inert gas is preferred as tlie irradiatibri atmosphere ^ As the inert gas. there can be mentioned, for 
Example, nitrogen, carbon dioxide ga3 and helium. : ^ ^ 

The reason Why irradiation with electrbn bearris results in manifestation of a good release property has 
not been completely elucidated. However, it iis believed thiat, when the thermoplastic polyolefin resin which 
is readily crosslinked or decbnripc^sed Under Irradiation with electron beam is exposed to electron beams in 

75 the presence of the dimethylpolysifoxahe and poly^unctiori^^^^^^ formed in the thermoplas- 

tic polyolefin resin, radicals forrried' iri the -dim^^ and radicals forrhed in the polyfunctional 

compounds are delicatfety ' ihf luerlced b another, and grafting reaction through the polyfunctional 

compound and crosslink hg of ^ molecules 'bf th are promoted / whereby a special 

performaiice is nSariif^tedJ- ^ ' v ^ ; r ; - i 

20 If the resin compbslitioh beams is further heat-treated, the 

release property is further imprc^^ to be thai the reaction ^Which has not been 

completed by irradiatibh' with electrdh be^m^^^^^^^ TUrthef advariced by the heat treatmetit - 

■ As the'^heat tr^tment methdd,- thi^^^^^^ bfe mehtidhed a method-'in which the irradiated film or 
larninated film is kept irt the foim' bf a roll rh a circulation type'or stationary oven, a method in which the 

25 irradiated film dr laminated film is passed -through 'Su^^ and a imethod in whibh the irradiated film 

or laminated film is passed through'^ hot rblli^It is especially preferred that the irradiated film or laminiated 
film be kept in a circulation type or stationary ovOT^^ . ' : ^ ' ' v . 

The heat treatment' terrijpei'ature hs lower ^h an the melting point bf the thernrVoplastic polyolefin resin 
constituting the r^sin cbmpositibri, krsd the Heat freatment temperature is changed according to the kind. of 

3a the resin, but ^ espbcialiy- preferalJiy the heat treatment temperature: is lower .by at least- 10 C than the 
nielting poir^t of the therrrw^plastiD^p^^ ' ■ ■ 

The heat treatment time is changed laccording' ; to the J amount iricorpor of the* silicone, the 
composition bf the re^ih^^and the irradiation dosb at the preceding step of irradiatidh with electron beams, 
but the heat treatment time is mainly decided in view of the heatnre^trnent temperature. Even if the heat 

05 treatment time is too l6ng;"hb trouble is caused in' donnect4on with manilfestation of ' the' release property but 
in some rbsin, the mechanifcal chai-acteri'stics are degraded. It is -generally, preferred that the heat treatment 
tirrie be' severki seconds to T.weekl especially vv . ; 

Ordinary additives suehAas an anfidxidant, a light stabilizer^aikibricant, an antiblocking agent, a pigment 
and a filler can be added to the resin composition of the present invention. 

40 An' antioxidant that prevents-, detenoration pf the poiyfunptibnal compound; at the step of shaping the 
composition at a high temperature and does- not hinder irradiatitjn'with elfectron beams should be selected: 
AS specific examples, there can ' be nrtbntioned 2.6^di>t-butyl*T)^cresol, pehtaerythrityRetrakis[3-(3,5-di-t- 
butyM-hydroxyphenyl)propibnatby. ?octadecy 1-3-^3 ;5-di-t-buty*^4-hydroxyphenyl)propionate. 4.4 -thiobis(3- 
methyl-6-t-butylphenbl). 1.3.5-tris(3.5Hdi-t4?utyM^ 2-.4,6-(1Hv3H.5H)triGne, 1.3.5- 

45 trimethyl-2,4.6-tris(3.5-di-t-butyM-hydfoxybenzyl)ben^ .-per^taefythritol - tetrakis(i9-laurylthiopropionate), 
tetrakis(2,4-di-t-butylpheriyl)-4.4-biphetlvrelrieHdip^^ fcaldiOrn (3^5-di*t-^bCityl-4^hydr6xyben2ylmonoethyl- 

phbsphb^late). distearyl thiodipropiohate and bis(2.4-di-t-butylph-enyJ)pentaerythritoL Among them.. 2.6-di-t- 
butyl-p-cresol. octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate and pef>taerythrityltetrakrs^[3-(3.5-di-t- 
buty M^hydroxyph^ny Opropionate] are preferred - arid octadeGy(-3-(375r^i-t-buty !-4-hydroxypheny l)propiohate 

50 is especially preferred. • ^ --''r^-v .^./if.vr r-::;^:' .. .... -r:-^.-- 

The release material obtained according to the process o* the present invention has. anr excellent 
release property, and the release performance* can be freely controlted by appropriately selecting the kinds 
and amounts of the resin component of the composition, the electron beam in-adiation treatment conditions 
and the: heat treatment conditions. Furthermore; :the process' of the present invention is advantageous over 

55 the conventional techniques in that a= large-rscaie apparatus f or; the: heat treatment or the recovery of the 
solvent -need -not be :used.'r r:>;:o::;;>;;" tv:- -c--- ..'/^ \v-\!:..:--V:. -t.' .-^r 

. The present invention . will now r be described in sdetail wilhvfeference .to the following, examples and 

comparative examples. r^- ^- : 'V. - - - v..':*.-\ir;-- ■ - .> 
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Irv the examples and comparative examples, with respect to each of samples prepared under* various 
conditicns, the peel strength and the residual , adhesio/i, ratio, and the stabilities; of these ^properties, were 
determined, ^ ; ' . — ■ • , . - ^ ■ • - . v- r- ? . r- 

The release strength and residual adhesiveness ratio were measured in the foliowing manner. More 

5 specifically, a Pyron craft tape (supplied by Kyowa) was used as the standard tape and this tape was 
bonded to the composition-laminated surface of a release paper, and the 180* peef test was carried out 
according to JIS-Z-0237. Furthermore, the residual adhesion ratio was measured according to JIS-Z-1523. 
To examine the stabilities of the peel strength and residual ad hes|on. rati therStandard tape bonded to the 
composition-laminated surface was allowed to stand- in this state^ for a certain period, and the peel strength 

to and residual adhesion ratio were measured. Note, a higher residual adhesion ratio is preferred, and a 
smaller change of the peel strength or residual adhesion ratio with the lapse of time is preferred. 


Example 1 

. A release, composition comprising high-pressure Jow-density polye.thylene (Shoiex supplied by Showa 
Denko; hereinafter) referred to as "LD-A") haying Ml of ,20 g/10 min jand a; density, of O.Sie.g/cm^, 5% by 
weight (all of given hereinafter are by yyeight) of a^ dimethylpolysilpxane (supplied by Shin-Etsu 
Chemical) having a viscosity of 60,000 CS at 25 *C and having both of the terminals blocked with a 

20 trimethyisilyl group and 2% of triallyl isocyanurate (hereinafter referred to as "TAIC*) was melt-extruded 
and laminated at a resin temperature of 270 ' C and a lamination thickness of 20 urn .on the polyethylene 
surface of a polyethylene-laminated kraft paper, and the laminated composition was then subjected to an 
electron, beam -irradiation treatment in an atmosphere having an. oxygen concentration, ^ than 10 ppm at 
a line speed of 30 nvmin and an irradiation dose of 6 , Mrad. The, release material characteristics of the 

25 sampte were measured. 


Example 2 

30 A sample was prepared in: the same manner- as , describecj in Example 1 except that a release 
composition comprising a mixture formed by melt-mixing high-densi^/ polyethylene (Sholex supplied by 
Showa Denko; hereinafter referred to as "HD") having Ml of 22 g/10 min and a density of 0.960 g/cm^ and 
high-pressure low-density polyethylene (LD-A) having Ml of 20 g/1 0 min and a density of 0,91 6 g/cm^ at an 
HD/LD-A weight ratio of 70/30. 2% of a dimethylpolysiloxane (supplied by Toray Silicone) having a viscosity 

35 of 500 CS at 25* C and- haying bothfof ;the terminal groups blocked wrth a trimethyisilyl group, and 2% of 
TAIC was used, and the irradiation, dose was changed to :10 .Mrad. The release- nnaterial, characteristics of 
the sample were measured. 


^0 Example 3 

A sample was prepared in the same manner as, described in €xamp{e .1 except that an ethylene* vinyl 
acetate copolymer (Sholex supplied by Showa Denko; hereinafter referred to as "EVA") having Ml of 8 g/10 
min and a vinyl acetate content of 9% was used as the thermoplastic polyolefin resin and the extrusion 
us lamination was carried out at a resin temperature of 250* C. The release material ; characteristics of the 
sample were measured. 

Example 4 

50 

A three-layer laminate of paper/polyolefin mixture/release composition was shaped by co-extruding 
lamination. Namely, a release composition comprising polypropylene (Shoallomer supplied by Showa 
Denko; hereinafter referred to "PP"). having: MFR of 30 g/10 min.'4% of a dimethylpolysiloxane (supplied by 
Shin-Etsu Chemical) havingja- viscosity of SvOOG.CS. at. 25 ^C,,and shaving rbothrpf tha blocked with 

55 a trimethyisilyl group aiKJ 1% of trimethyiolpro'pane triacry late (hereinafter referred to as .TMPTA"). and a 
polyolefin mixture formed by melt-mixing PP having MFR of 30 g/10 min and; high-pressure low-density 
polyethylene (LD-B) having Ml of 2 g/10 min and a density of 0.925 g/cm^ at a PP/LD-B weight ratio of 
80 20, were co-extruded on a kraft paper at a polyolefin mixture temperature of 290 'C and a release 
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composition temperature of 270 *C, so that the lamination thickness of each of the polyolefin mixturs and 
the release cbmpSysitiBri- was 15 iim. The laminate was trradikted With electron beams at a line speed of 30 
m/min and an Trf aviation"' doise of 3 Mrad in an atmosphere having an oxygen concentration lower than 10 
ppm. The release material characteristics of the obtained samples were measured. 

Exitmpie 5^ ^ " /..^ n u . ^ - 

A' sample was prepared in the same manner as-described in Example 2 except that diallyl terephthalate 
10 {hereinafter referred to as "DATP") was used iriste&d of TAiC; arid -the release material characteristics of the 
sarhple were measured. t ^ ^" ^ - . v. . t 


75 


20 


Example 6 

A sample was prepared in the same manner as described in Example 1 except that 4% of a 
dimethylpolysibxahe having a' viscosity of 5.000 CS at 25*C was used instead of '5% of the dimethyl- 
pblysiloxane having a viscosity of 60,000' GS at 25 * C and 1% of TMPTA was used instead of 2% of TAIC; 
and the release maWiaf characteristics of the ' - ^ 

Corhparative Example 1^- • '-i :k :. . . ■ ■■ ■ \: : »^ 

A sarMple was prepared 'in the same 'm Example i exceiDt that TAIC was not 

25 added; arid the release rhaterial characteristics of Ihe^s ' % . . 

Comparative Example 2 

30 A sample was prepared in the same manner as described in Example 2 except that TAIC was not 
added;' and the release material characteristics of the sa :: y r - ' 

Comparative Example 3 ' ^-^ " ' ■ ■'■/.■^^rvf . o v.. - : -r -.^ 

■ A simple was prepared in the ^ sjama rhanrier: as desert tn 'Exarrtple 3 except that TAIC was not . 
added,. and the release rriateriarcharacte^^ measured. ' • = 

40 Comparative Example 4 

A sample was prepared in the same manner as described in Example 4 except that TMPTA was not 
aidded. and the release material characteristics of 'the' sample were measured.' 'j^ -. . >. 

Comparative Example 5 > ^---^ -•.:.^v;~r • ' '~ ■ 

A sample was prepared in the same manner as described in Example 6 except that TMPTA was not 
added, and the release material characteristics of the sample were measured. 

50 . ■ [. . " 

Comparative Example 6 .-^ y. -^.^f;^-:^;-- v^; ::;v '■■,:vj\^.'^-:1: ' ^ry^^^:o^/ 

A sample was prepared in the: same manner as described in' Example T except .that . the irradiation with 
55 electron beariis was not effected., and the reiease material dfiaraeteristics of the sample were measured. 

' i The measurement results-6btained* in" Examples1 through 6 and' Com'parative' E^ 1 through 6 

are Collectively shown in Table l. 'j; ' ' v '-"^ • • ' : /k'^ >; - r ^ . 
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No. 

Initial stage * ' - 

' After 1 week 

After* 1 month 

: ■ • ■ * . 


. ^..Peel. 

Residual ^, 


, .. Residual 

Peel . \ 

Residual 



, strength , 

.. adhesion 

, strength r 

. adhesion 

. strength 

adhesion 



(g/20 mm) 

ratio (%) . . 

,(g/20 mm). 

ratio (%) 

. <g/20 mm) 

ratio {%) 

Examples 

1 

32 

82 

105 

*' 78 - 

96 

78 


2 

47 

79 

173 

70 

182 

69 


3 

28 

82 

122 

75 

113 

74 


4 

95 

74 

204 

65 

211 

64 . , 


.5 . 

55 

79 

142 

68 

147 

68 


6 

36 

- 81 

-201 

■ ■ - 70 ' 

■195 

69 

Comparative 

1 

39 

80 

295 

51 

482 

41 

Examples 

2 

56 

78 

358 

45 

461 

40 


3 

37 

81 

311 

50 

412 

42 . 


4 

89 

73 

484 

40 

553 

- 38 


5 i 

; , 53 

79 

313. 

^51 ; 


40 


'6 . 

V 306 ; 

.52 

515. . 

;..40 

i :.^71^-i 

: , ; 31 


Examole 7 ■ . ^ ^ 

25 : 

A release composition comprising high-pressure low-density polyethylene (L!>A) having Ml of 20 g/lO 
min and a density of 0.916 g/cm^, 5% of the ^ame bimethylpolysiibxane as usee! in \\ which had a 

viscosity of 60,000 CS at 25* C. and 2% of TAIC was extrusion-laminated on a polyethylene-laminated kraft 
paper at a resin temperature of 270* C and a lamination thickness of 20 am, and the laminate was 
subjected to an electron beam irradiation treatment at a line speed of 30 m/min and an irradiation dose of 4 
Mrad in an atmosphere having an oxygen concentration lower than 10 ppm. Then, the irradiated laminate 
was heat-treated in the fdrhi of a roil in a gear oven maintained at SO *C for 3 days/ The release material 
characteristics of the obtained sanniple weire meias^^ v v , 

Example 8 

A sample was prepared in the same manner as described in Example 7 except that a release 
composition comprising a, mi)rture form^^ polyethylene (HD) having Ml of 22 

g.10 min and. a density of 0.960 g/cm^ amct^high-pressure kDw-density polyethylene (LD-A) having Ml of 20 
g 10 min^d a density of 0.916;g/cm3 at a weight Tfiti^ of 70/30; 2% of the; same dimethylpolysiloxane as 
used in Example 2; which had a:visco$ity of 500 CS af 25*C» and 2% of TAIC. was used and the electron 
beam irradi^tiori was carried at an irfaSiktioih does of fe' Mrajd. fh^ release' material characteristics of the 
sample were measured.' ' '''.I.'.,... \ ...Vl V ' '/ ' ^ 


Example 9 ■ i v', ^ : " ! ■■"'^ ; ; ;r I ' 

A sample was prepared in the same manner as described in Example 7 except that EVA having MI of 8 
g.'lO min and a vinyi acetate content of 9% was used as the thermopiastic pdlyolefin resin and the extrusion 
lamination was carried out at a yresin temperature of 250*6. The release material characteristics of the 
sample were, measured. ' ; ] \ 1 


Example 1 0 

A release composition comprising polypropylene having MFR of 30 g/'lO min, 4% of the same 
dimethylpolysiloxane as used in Example 4. which had a viscosity of 5,000 CS at 25*C, and 1% of TMPTA, 
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and a polyolefin mixture comprising polypropylene having MFR of 30 g/10 min and high-pressure low- 
density polyethylene having Ml of 2 gA!0 min and a density of 0.918 g/cm^ at a weight ratio of 80/20, were 
co-extruded and laminated on a kraft paper at a polyolefin mixture temperature of 290 " C and a release 
corriposition; temperature of 270* C so that the . lamination thickness of .each of the mixture and composition 
5 was 10 ami whereby a three-layer laminate of paper polyoifefin rnixture release composition was shaped. 
Then, the' laminate was irradiated with electron: beams at a line speed of 30. m/mih and an irradiation dose 
of !3 Mrad in an atmosphere having an oxygen concentration ' lower than 10 ppm. Then, the irradiated 
laminate was heat-treated in the form of a roll for 3 days in |a ge^r oven maintained at 50 C. The release 
material characteristics of the obtained, sample were measured. * ; 

Example 11. • r . 

A sample was prepared in the same manner as described in Example 8 except that DATP was used 
75 instead of TAIC, and the release; material characteristics of the sample were measured. 


Example 12 [ \ 

■ ' ■ • ■■ " ■ '* 

20 A sample was prepared in the same manner as described' in Example 7 except that 4% of a 

dirnethylpolysiloxcuie hiving a viscosity of 5.000 CS at 25*:C was used and 1.0% of TMPTA was: used 

instead of TAIC. and the release material characteristics of the sample were measured. * 


25 Comparative Example 7 

: . A $ample . was prepared in the same . manner, as described in Example 7 . except that. TAIC i^as not 
added, and the release material, characteristics i of th^^ sarn pie were measured,, ^ , \. , ,. ^ , 

Comparative Example 8 . . ^ - . / - . i. i- ■ - r . ^ ". . . 

A sample was prepared in the^same manner as described. in ^arpple/Z except. that, the elecWp be^ 
irradiation treatment was hot carried out, and the release ,.materiarch sannple were'. 

35 measured. 

The results obtained in Examples 7 through 12 and Comparative Examples 7 and 8 are collectively 
shown in Table 2. 

_ ■ . Table 2 ^. - \ . 



No. 

' ' ^ Initial stiage v^^ ' ^v 

V. t"'- After'T;week'i" ' ^-^v;-':; 

• After 1 rhonth : 



Peel , , 

; Residual 

. ' Peel ; , V 

r'.-~ B^iduar . 

' Peei- . 

Residual 



. strength . 

/adhesion 

. strength 

^adhesipn 

, strength 

^dhesipn 



(g/2d mm) 

ratio (%) 

" (g/20 mm) * 

' ratio (%) 

(g/26 mm):^ 

ratio (%) 

Examples 

7 

24 

84 

85 

79 

80 

79 


8 

42 

80 

152 

72 

156 

72 


9 

25 

83 

103 

78 

98 ^ 

77 : 


10 

52 

78 

195 

66 

182 

66 


Ml- 

*.* • /./.45r-- 

. -..'80. 

107- 


f.TIO^-'-. - 

.77 ./ - 


12 

28 

:.---83 .•':r.- 

■ '142' 

-:72... 

147-'.: ^ ^ 

■■ - :■ 72 • • 

Comparative 

7 

40 

80 

303 


4^5 

; . 4i5..^ " 

Examples 

8 

315 

52 

523 

40 

702 

" 31 


55 
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A release composition comprising a mixture fomied by melt-mixing an ethylene/propylene/non-con- 
jugated diene copolymer (heretriafter referred to as "^EPDM-I ") having an ethylene/propylene/ethylidene- 
norbornene .weight ratio of 60/35/5 and. a Mppni^y.. viscosity^ MLi** of 100 and high-pressure low-density 
polyethylene (LD-C) having Ml of 20 g/IO^min dnd a density of 0.918 g/cm^ at an EPDM-I/LD-C weight ratio 

5 of 40 60.^ 4% of the same dimethylpolysiloxanejas used in Example 4.:which had a viscosity of 5.000 CS at 
25' C. and 2% of.TAIC. was extrusiori-laminated. on -the polyethylene surface of a: polyethylene-laminated 
kraft paper at a resin temperature of: 270* C and a, tamination thickness; of 2Q um. The laminate was 
irradiated with electron! beams at a line speed. pt 30. m/rn]n and jan irradiation dose - of 6 Mrad in an 
atmosphere having an oxygen concentration lower than 10 ppm. The; release material characteristics of the 

70 obtained samjple were measured. , . ' ' - ! 


30 


35 


-*5 


SO 


55 


Example 14 ' ' ^ • / ■ ': 

75 A sample was prepared in the same manner as described in Example 13 except that DATP was used 
instead of TAIC. and the release material characteristics of the sample were measured. 


Example 15 

20 ' ■ ■•■ ■• " • - 0 i'Or.r--:?:. 

' A release composition comprising ^ mixture formed .t5y;rme It-mixing- a^ 
rubber (EP) having a propylene content of 35% arid MFR of )5 g/IO min and LD-G and EPDM-1 used in 
Example 13 at an LD-O'EP/EPDM-I weight ratio of 60/30/10. 4% of the same dimethyl poly si loxane as used 
in Example 2, which had a viscosity of 500 CS at 25* C, and 2% of^TAIC; was extrusion-laminated on the 

25 polyethylene surface of a* pofyethylene-lamiriated kraft paper at a; resin temperature 270 . C and lamination 
thickness of 20 am:^ The Jaminate was irradiated with electron , beams at a line speed of 30 nrvmin and an 
irradiation dds^ of 6 ' Mrad in an atmosphere having an oxygen ^ concentration lower than, 10 ppm. The 
release -material char£Ecteristrc$ of the obtained sample were measured. ' ^ : 


Comparative Example 9 

A sample was prepared in the same manner as described in Example 13 except that TAIC was not 
added. The release material characteristics of the sample were measured. 


Comparative Example 10 

A sample was prepared in the same manner as described in Example 13 except that the electron beam 
-JO irradiation treatment was not carried out The release material characteristics of the obtained sample were 

nnieasured^' ^---^'-y':''-^: '"•'-^ pri- ^'--f. 3 ■■ '-.r v. . - 

The measuremerit results obtained In Examples '13 th^^^ and Comparative Examples 9 and 10 are 

collectively'Shc^'ih'Tabie'3i-''^^ ^- t ; ; r,* :.: ■'.-.^•v.^.v : - \ " . 


■ ; . ; ■ > 
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Table 3 



NO. 

Initial stage 

f After 1 WjBek 

After 1 month 

Peel ' ■ ' 
strength' ' 
(g/20 mm) 

Kestouai^ 
' adhesion ; 
' ratio (%:) ' • 

feet i 
strength r i 
(g/20 mm): 

• ' • riesiauai 
■-adhesion 
ratio (%) ; 

Strength 
(g/20 mm) ' 

rVcoiLJIJal 

adhesion 
ratio (%) 

Examples 

13' 

- .50 


.56... 

80 

59 

80 

14 


■ -77' ! .-^ 

. . . 85 

v 76 

86. 

. 76 

15 

55 

80 

60 

79 

60 

79 

Comparative 
Examples 

9 

62 

78 

123 

74 

203 

56 

10 

235 

65 

351 

51 

402 

44 - - - . 


Example 16 

20 _ . 

A release composition comprising a mixture formed by melt-mtxing an ethylene/propylene/non-cori-' 
jugated diene copolymer rubber (EPDM-I) having an ethylene/propylene/ethylldene-norbornene weight ratio 
of 60/35/5 and a Mooney viscosity. MLt^+^vof 100 aind high-pressure low-density polyethylene (LD-C) having 
Ml of 20 g/10 min and; a density of 0.918 g/em^ at an EPDM-1/LD-C weight ratio of 40/60. 4% . of the same 

25 dimethylpolysifoxane as used in Example 4\ which had a viscosity of .6,000 CS at 25 *C, and, 2% of TAIC 
was -extrusion laminated on the polyethylene surface of a poly ethylene- laminated kraft. paper at a resin 
temperature of 270'C and a lamination thickness of 20 um. The laminate was irradiated with electron 
beams at a line speed of 30 m/min and an ^irradiation; dose of 4 Mrad in an atmosphere having an oxygen 
concentration lower than 10 ppm. The irradiated laminate. was heat-treated in the.iform of a roll, for 3 days in 

30 a gear oven maintained at 50 " C. The release material characteristics of the obtained sample were 
measured. 

Example IT'- ' -■' ^ • ^ ■ 

A sample was prepared in the same manner as described in Example 16 except that DATP was iised 
instead of TAIC, and the release material characteristics of the sample were measured. 


40 Example IB ^ .-r.::' /• • ! ''^ ^t^-<\. >• rvvn .^-T^i: i^- -c--^;;:- y-s- '.^-i-,' r 

A release composition conriprising a mixture formed by melt-mixing an ethylene/propylene copolymer 
rubber (ER) having a propylene content of 35% and MFR of5 g/i o.min and the same LD-C and EPDM-l as 
used in Example 16 at an LD-C/EP/EPDM-1 weigh ratio of 60/35/10, 4% of the same dimethyJpolysiloxane 

45 (supplied by Toray Silicone) as used in Example 2, which had a viscosity of 500 CS at 25 *C, and 2% of 
T/MC was extruded and laminated on the polyethylene surface of a polyethylene-laminated kraft paper at a 
resin temperature of 270* C and a lamination thickness of 20 um. The laminate was irradiated with electron 
beams at a line speed of 30 m/min and an irradiation dose of 4 Mrad in an atmosphere having an oxygen 
concentration lower than 10 ppm. The in^diated laminate was heat-treated in the form of a roll for 3 days in 

50 a gear oven maintained at a temperature of 50 *C. The release material characteristics of the obtained 
sample were measured. 


55 


Comparative Example 11 

A sample was prepared in the same manner as described in Example 16 except that TAIC was not 
added. The release material characteristics of the sample were measured. 


11 
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Comparative Example 12 

A' sample was prepared in the . same . manner as described in Example 16 except that the electron beam 
treatment was not carried out, and the release materiai characteristics oi the sample were measured. . - 
5 The measurement results obtained in Examples 16 through 18 and Comparative Example^ 11 and 12 

are collectively shown in Table 4. 

Table 4 



No. 

initial stage 

After i week 

After 1 month 

Peel 
strength 
{g/20 mm) 

Residual 
adhesion 
ratio (%) 

Peel 
strength 
(g/20 mm) 

Residual 
adhesion 
ratio (%) 

Peel 
strength 
(g'20 mm) 

Residual 
adhesion 
ratio (%) 

Examples 

16. 

31 

83 

30 " 

"■/;'83^ ' ;\ 

32 

83 

17 

82 

77 

85 

76 

86 

76 

18 

20 

86 

21 

86 

20 

86. 

Comparative 
Examples 

11 

65 

75 

125 

74 

235 

54 

12 

. . ^5 

65 

351 '\ 

;^,^:;si;;;-;j 

''402;'~-"' ■ 

44 


25 

Example 19 

A release composition corhprising' high-pressure low-derisity- polyethylene (Sholex supplied by Showa 
Denko) having Ml of .12 g/TO niin and a density of 0.916 g/cm?; 4% of a dimethytpolysilpxane having a 

30 viscosity of 500 OS at 25* 0 and having both of the terminals, blocked with a trimethyl^^ 2% of 

TAIC and 0.1% of octadecy(-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, which was maintained at 270*0, 
and high pressure low-density polyethylene having Ml of 11 g/10 min and a density of 0.917 g/cm^, which 
was maintained at 290 0. were co-extruded and laminated on a kraft paper so that the lamination thickness 
of each of the composition and low-density polyethylene was 15 nm, whereby a three-layer laminate of 

35 paper low-density polyethyiene release composition :was obtained- Then, the laminate, was irradiated with 
electron beains at a line sp'efed of 30 ni/min arid an irradiation dose bf 10 -Mrad in an atmosphere having an 
oxygen concentration lower than 10 ppm. The irradiated laminate was heat-treated at 180* 0 for three days. 
The release material characteristics of the obtained sample were measured. 

4a 

Example 20 t-^-'.^u.-. . ; •-.^ov-',*-; '/-^r.;: -^'rn---- : Lt^-v^;, : ' - 

A sample was prepared in the sam6: manner as describied in" Example 1 except that: a composition 
comprising a mixture formed by melt-mixing linear low-density polyethylene (Sholex supplied by Showa 

45 Denko; hereinafter referred to as "LLD-A") having Ml of 6 g/10 min and a density of 0.916 g/cm^ and 
containing butene as a comonomer and high-pressure low-density polyethylene (Sholex supplied by Showa 
Denko: hereinafter referred to as •'LD-C") having MI of 12 g/10 min and a density of 0.916 g/cm^ at an LLD- 
A. LD-C weight ratio of 70^^30; 5% bf^ a dimethylpolysiioxane having a viscosity of 5.000 OS. at 25 * C and 
having' both of the tem^inai groups-^ blocked with a trimethylsilyrgroup and 2% of TAIC; was used, and the 

so irradiation dose was changed to 10 Mrad. The release material, characteristics- of the^sample were - 
measured.-* ■ -v • 'i : ■ r' ^ ■ --^-p x , ■ / r-^ . 


Example 21 

S5 

A sample was prepared in the same manner as described in Example 1 except that 1% of a 
dimethylpolysiloxane having a viscosity of 500 OS at 25* 0 and having both of the terminals blocked with a 
trimethylsilyl group was used. The release material characteristics of the sample were measured. 

12 
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Example 22 

A sample was prepared in the same manner as described in Example 1 except that 8% of a 
dimethylpolysiloxarie having a viscosity of 500 CS at 25* C arid having both of the terminals blocked with a 
5 trimethylsiiyi group was'Used. and the release nr^atefial characteHstiG^ of the sample were measured. 

Example 23 

:;•:];■ ";" 

7a A sample was prepared in the same manner as described in Example 1 except that the amount of TAIC 
used was changed to. 0.5%. and the release/ material; characteristics of the sample were measured. 


75 


25 


35 


Example 24 ^'-v'*-"'-' . ^ s ^ 

A sarhple was prepared in the same; mariner a^ Example 1 except that the amount of TAIC 

used was changed to .6%., and the release materral. characteristics of the . sample were, measured. 


20 Example 25 i_ i - ; 

A sample was prepar^^ in the sam¥, manner^ as' dei^c^^ Example 1 except that the irradiatiori dose 
was changed to 0.5 Mrad» and the release materral characteristics of the sample were measured. 


Example 26 


A sample was prepared in the same manner as described in Example 1 except that 4% of a 
dimethyJpolysiloxane having a viscosity .of 20 CS at 25*'C and having both of the terminals blocked with a 
30 trimethylsiiyi 'group was' used/ Since the mixing and shaping were very difficult. . a good portion of the 
sample was selected and subjected to the rheasurement^of the release materia* characteristics. : 


Exampte '27 v^;:'?'- ■ • ^^' .-^ --.-y 'v : ivi..: -■. •■ : 

A sample was prepared: in the .sarrie manner as -described, jn . Example -26/ except that the irradiation 
dose was changed to 20 Mrad, and the release material characteristics of theisample were measure'dl 

40 Example 2 8 

A sample was prepared in the same manner as described in Example 1 except that 4% of a 
dimethylpolysiloxane having a viscosity of 12 x 10^ CS at 25* C and having both of the tennninals blocked 
with a trimethylsiiyi group was used, and ^ the releiase material. characteristics otithe sample, were measured. 

Comparative Example 13 ■ .':a^:r;.,h -vuvr^^Kr-n;^" '-'-'^ " ■ 

• A sample^ was prepared in the same nnanner as'desi::r4bed inrExample .1 except that 4.%. of pentaphenyi- 
50 trimethyltrisiloxane having a viscosity of .175 ;;CS 'at v25c C was usedias the siloxane.iand the release material 
characteristics of thfe sampief were measured. - n :^r..:--^::; -r ' .r ^ / . : = ■ ^ 

The measurement results obtained in Examples 19 through 28 and Comparative Example 13 are 
collectively shown in Table 5. 

55 
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Comparative Examples 
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Claims 

5 1, A process for the preparation of a release material, which comprises shaping a composition 
comprising a thermoplastic polyolefin resin, a dimethylsiloxane and a polyfunctional compound, and 
Inradiating the shaped composition, with electron beams. , . . 

2. A process for the preparation of a release material according to claim 1, wherein the irradiated 
shaped composition is heat-treated at a temperature lower than the melting point of the thernnoplastic 

70 polyolefin resin. . ^ ; y ^ 

3. A process for the preparation of a release material according to claim 1 or 2. wherein the 
thermoplastic polyolefin resin is a rnixture of low-density polyethylene and a rubber of a mono-olefm 
copolymer. ^. . . . 

4. A process for the preparatipn of a release material according to any of claims 1 through 3. wherein 
75 the viscosity of the dimethylpolysiF|pxane is. 50 to 8x10^ mm^'s (cSf) as measured at 25' C and the amount 

of the dimethylpolysiloxane is 0.01 fd 30% by weight based on the composition. 

5. A process for the preparation of a release material according to any of claims 1 through 4, wherein 
the amount of the polyfunctional compound is 0.01 to 30% by weight based on the composition, and the 
polyfunctional compound has at least two vinyl groups, at least two methacryloyi groups or at least two thiol 

20 groups. ■ '. - ' 

6. A process for the preparation of a release material according to any of claims 1 through 5, wherein 
the irradiation dose of electron beam's is 1 to 30 Mrad. ^ ' 

7. A process for the preparation of a release material according to any'of claiims 1 through 6. wherein 
the composition is shaped Into a film. 

25 8. A process for the preparation of a release material iaccording to any: of claims 1 through 6. wherein 
the composition is shaped into a laminated film together with other material: 

9. An electron beam-curable composition for a release mate comprises a thermoplastic 
polyolefin resin, a dimethylpolysiloxane and a polyfunctional compound. 

10. An electron beam-curable' corn position according to claim 9, wherein the thermoplastic polyolefin 
30 resin is a mixture of low-density polyethylene and a rubber of a mono-olefin.copolyrner. 

11. An electron beam-curable composition according to ciaim| 9 or 10, 'wherein the viscosity of the 
dimethylpolysiloxane is 50 to 8 x 10^ 25 *C and the amount of the dimethylpolysiloxane is 0.01 to 30% by 
weight based on the composition. ' i = , . . - . > \ ] ' 

12. An electron beam-curable; composition according to any of the clairris 9 through 11. wherein the 
55 amount of the polyfunctional compound is 0.01 to 30% by weight based ori the composition, and the 

polyfunctional compound has at least, two vinyl groups, at least two methacryloyi groups or at least two thiol 
groups. ; 
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